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Abstract 
This study examines various design strategies which can be used in distance learning. Today, learning-teaching theories 
emphasize ‘learning’ so distance education has been affected and ‘distance learning’ concept has begun widely used. Distance 
learning has included different emerging media such as computer, intranet and internet because of rapid change and widespread 
use of technology. Electronic learning environments allow learners to access information from anywhere and anytime. 
Nowadays, this change means accessing information from everywhere and every time with become widely available of mobile 
devices. As the results of these changes, we need to blend various learning environments to design the future of distance learning 
in which learners can decide what to learn, where and how to learn in respect of their request and individual differences.  
© 2009 Elsevier Ltd. 
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1. Introduction 
Learning is a process that continues formally or informally throughout our lives. This is the underlying belief that 
made the concept of lifelong learning so trendy. Paradigm shift has been experienced in the classroom learning 
(cLearning) realized in face-to-face relation between the instructor and the students in the traditional education 
classrooms since the early 1900s. In parallel to this process, rapidly growing technological innovations have affected 
learning and teaching methods in the classrooms, while they have brought different teaching platforms to the fore. In 
late 1800s, it was thought that use of a formal instruction method in which the instructor and the learner were not 
present at the same place and at the same time was possible and that thus the concept of “distance education” came 
through setting off from the idea that the communication could be provided through letters between the instructor 
and the learner. This process of distance education which started with the use of letter continued with radio in 1930s 
and television in 1950s as a means of instruction, in parallel with the technological developments. Then in early 
days of 1990s’ interactive television was introduced as a means to send the information to the distance learner, right 
after the use of closed-circuit television, microwave transmission, video recording, and satellite transmission. With 
the introduction of electronic revolution in 1980s, personal computers and CD-ROM, internet and www, educational 
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content in mid 1990s allowed the transmission of knowledge to the learner more flexibly and rapidly. Thus it 
became easier for the learners from different geographical regions to communicate with the other learners and 
instructors asynchronously or synchronously and have quicker access to the knowledge. Furthermore, developments 
in broadband made it possible to present educational content not only in text format, but also in the form of graphics, 
photos, voice, animation and simulation, etc. and provide face to face communication between instructors and 
learners. Thanks to the wireless revolution brought about by the expansion of devices such as laptop, mobile phone, 
PDA (personal digital assistants) in late 1990s made distance education process independent from time and place 
(Castro et al., 2001; Mehrotra, Hollister & McGahey, 2001; Lever-Duffy, McDonald & Mizell, 2003; Saba, 2003; 
Harper, Chen & Yen, 2004). 
We clearly see that distance education has come a long way and there could be various designs for distance 
education. In this study we will examine todays and the future designs for distance learning in light of flexibility. 
We will examine distance learning, electronic learning includes computer based learning, online learning, internet 
and web based learning and also blended learning and discuss the flexible design matters for each learning 
environment. 
2. Distance learning 
While the technologies used in distance learning (dLearning) changed more slowly in the beginning, it has started 
to change faster with the digital age and this speed gained momentum continuously. In fact, the shifts in paradigm, 
technological developments, and the experience obtained through the use of technology in the classroom and the 
distance teaching clarified the relation between the technology and learning. In other words, as stated by Jonassen & 
Reeves (1996), the concept of learning from technology was replaced with the concept of learning with technology. 
The paradigm shift from instructing to learning has also affected the concept of distance education and focused on 
the learner. In the literature, distance learning has been widely used instead of distance education. Although as stated 
by Moore a& Kearsley (2005); dLearning is a synonymous of distance education, this term has been widely used for 
describing the desired product of distance education and also for the learning occurs with various technologies 
synchronously or asynchronously where instructor and learner are in separated locations. Distance learning concept 
gives emphasis on learner and learning process. All common and emerging technologies such as CD/DVD, radio, 
television, teleconference, internet, simulations etc. and synchronous or asynchronous interaction among learners 
and instructors can be used in designing distance learning. The key question is how can we select and use these 
media in harmony to design distance learning in order to ensure effective, efficient and flexible learning for the 
learner.  
Figure 1, illustrates the components of flexible 
design for distance learning. Face-to-face learning in 
classrooms and using textbooks are primary media for 
formal learning and they are also important for adult 
distance learners because of they are familiar to them. 
Also distance learning can use face-to-face learning 
environments to help learners to acquire skills, construct 
knowledge through discussions and real-life situations, 
and provide social learning context. Textbooks, journals 
or other printed media can also help learners to study in 
their own time and place. Today, most of the distance 
institutions still use these traditional media. However, 
the shift in the learning-teaching paradigm and rapid 
change of technology enable us to use various media 
and strategies together. Keegan (2002) defines this shift 
as shift from dLearning to eLearning (electronic 
learning) and from there to mLearning (mobile 
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learning). In addition, applications depending on bLearning (blended learning) which is a combination of eLearning 
and face-to-face mode can be observed in distance learning environments.  
2.1. Electronic learning 
ELearning is widely used around the world, by national and international universities, companies, colleges, etc. 
for pre-service or in-service trainings (Naidu, 2001; Keegan, 2002). ELearning, covering online learning which 
allows learners to have access for educational content and have one way or two way communication with other 
learners and instructors, through computer networks, intranet, internet and www, provides quick, easy and flexible 
access for all kinds of content through digital devices, such as CD-ROMs, DVDs, computers and mobile phones.  
Computer based learning (CBL) allows self-paced learning using tutorials, drill-and-practice software which can 
be loaded or installed from CD, DVD or network. CBL has been widely used in distance learning because of its’ 
advantages such as learners can learn in their own time and place, CBL programs gives immediate and 
individualized feedback, using interactive elements convenient for the learners etc. But also CBL has some 
disadvantages which are lack of social interaction, difficulty in upgrading the content, copyright issues etc.  
As online learning technologies such as computer networks, intranet, internet and www have developed and 
become widespread, they have become key media in distance learning environments because of their benefits. 
Learners can access online learning anytime and anywhere, instructional content can easily be upgraded, and social 
interaction can be provided by synchronous or asynchronous technologies such as forum, chat, and videoconference 
etc. Web based learning (WBL), uses HTML, ASP, PHP etc. pages to deliver instructional content. Internet based 
learning (IBL) also uses TCP/IP, SMTP (Simple mail transfer protocol), FTP (file transfer protocol) etc. protocols in 
order to ensure interaction. Today, WBL and IBL can be used interchangeably because WBL can also use internet 
technologies and protocols. These technologies are used in online learning together to ensure meaningful learning. 
Although internet or web based learning have many benefits in means of flexible interaction, various media usage 
etc. there are still some obstacles in designing online learning. It is not feasible to design the content based on video, 
animation or simulations and use videoconferences frequently because of the low bandwidth of network. A careful 
design which weighs the various media use could be taken into consideration. 
Mobile learning is generally defined as eLearning realized at anywhere and anytime through mobile devices 
(Quinn, 2000; Dye et al., 2003; Trifonova & Ronchetti, 2003; Georgiev, Georgiev & Smrikarov, 2004). MLearning 
started to become an education sector with the rapid increase in the numbers of mobile telephones (Keegan, 2002). 
The wireless handheld devices such as PDA, mobile phone, wireless laptop and tablet PC; which are always on and 
always with the learner, location aware and individualized, allows learner-learner and learner-instructor interaction 
just in time (Homan & Wood, 2003; Lever-Duffy et al., 2003).   
Although mLearning has been begun to use in various settings, there are still some problems. The primary 
problems experienced in mLearning are as follows: limited storage and memory capacity in wireless handheld 
devices, too small screens, insufficiencies in the usability of user-interface, SMS and MMS capacity, problem of 
battery power duration, security, insufficiencies in cross-platform solutions in connection to LMS, high prices of 
WAP access and devices (Quinn, 2000; Berger et al., 2003; McLean, 2003; Roberts et al., 2003; Homan & Wood, 
2003; Luna, 2005; Motiwalla, 2007).  
As it has seen, these problems are mostly technical problems. Strengths and weaknesses of each theory, 
technology and interaction type should be taken into consideration in order to design effective, attractive and 
efficient learning environments. Each learning activity and experience may not be appropriate for mLearning (Gay, 
Reiger & Bennington, 2001; Motiwalla, 2007). In order to eliminate these obstacles, it may be useful to mix various 
technologies, tools and methods where appropriate and needed.  
2.2. Blended learning 
Blended learning can be considered as the combination of eLearning and cLearning which is applied on face to 
face mode which eliminates the absence of human dimensions in eLearning. BLearning is also used for the purpose 
of combining learning tools and technologies, combining different learning theories, using e-tutoring and e-
mentoring in workplace learning and support instruction in classrooms with online ICT (Mantyla, 2001; Troha, 
2002; Singh, 2002; Driscoll, 2002; Garrison & Kanuka, 2004; Barrosol, Gómez Cabranes, 2006).  
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Determination of what strengths of cLearning and eLearning that need to be combined in order to improve the 
bLearning and how to do it remains a primary question to be investigated. Naturally, each institution will find 
solutions convenient to them. Many distance education institutions prefer to integrate bLearning to its system, if 
bLearning is likely to improve the insufficiencies and problems in its structure. As for the institutions which will 
establish eLearning and dLearning for the first time, they integrate online or mobile devices, tests, exercises, 
quizzes, e-mail, forum or discussion boards to cLearning, in this integration process. This integration process is 
significant as it helps the institutions determine the weaknesses of the implementation and it allows instructors, 
educational technologists, technical staff, learners and concerned stakeholders get used to the process (Driscoll, 
2002; Graham, 2004).  
Barrosol et al. (2006) reported that learners who do not find dLearning method appropriate for themselves prefer 
bLearning. In fully online education systems, this stage is a difficult stage for a digital migrant learner, despite the 
guidance services provided to adapt learners to the online system. Wonacatt (2006) points out that learning methods, 
technologies and experiences, etc. should be chosen according to the needs of the learner and the content in 
determining the instructional design. At this point, various questions arise: How will the needs of learners be 
determined? How can one decide which of the adaptive learning environments are appropriate for particular 
learners? Will learners be given the chance to choose the dimensions on learning process? The studies which 
attempts to answer these questions points out these results; learners should decide what to learn, where and how to 
learn. These decisions include which courses will be taken, the way the materials will be distributed (on-paper, CD, 
online, etc.), place of study, instructors and mentor, frequency and available times to contact with the instructor and 
other learners, teaching and learning methods, interaction technique (synchronous or asynchronous, one-way or two-
way, etc.)., and date and type of assessment to be applied  (Archee & Saunders, 2001; Ling et al., 2001; Chen, 2003; 
Khan, 2005; Punie & Cabrera, 2005). Therefore flexible design for distance learning should be developed in order to 
meet these needs. 
3. Discussion on flexible design for distance learning 
Distance learning has become a growing market as it allows the learners who can not go to university, obtain 
diploma or continue their graduate and post-graduate education to improve their professional carrier (Harper et al., 
2004; Khan, 2005). In parallel to this development, the number of distance education centers in universities has 
increased. These centers offer different learning experiences for the learners, through emerging interactive media 
such as wireless mobile devices and shared virtual environments, focusing on learning, learners and interaction.  
Various concepts such as eLearning, mLearning and bLearning actually indicates that one dimension of the 
distance learning comes to the forth, as different technologies become trendy at different times. The key question is 
how can an instructional designer use appropriate learning media in distance learning to design a flexible 
environment for the learner. In fact; we should give attention to strongness and weaknesses of technologies and 
media for learning to select and use appropriate ones in various cases. For example as Motiwalla (2007) stated, 
mLearning will be not appropriate for every learning activity and experience. Also using only one media or one 
strict design could be cost effective but it will not give learners to have a chance to learn if this media is not suitable 
to his/her learning style, time or place to study or infrastructure of the equipments. Flexible design for distance 
learning requires using various and appropriate learning-teaching theories, strategies, media, technologies, 
interaction tools etc. together to enrich the learning environment.     
Today, many distance technologies are widely used in our traditional classrooms (Dillon & Grene, 2003). As 
reported by Hurst (2001), we need to support learning process of learners within and outside the campus, by mixing 
various tools and methods. It is important to provide learners necessary academic support, design different learning 
situations and experiences convenient to their learning styles, and provide social interaction through the methods 
selected by learner. Many distance learning systems provide lecture notes and materials in one style and try to 
achieve social interaction with media which is developed within its limits, such as chat, forum, voice and video 
conference. As many of the distance learners today are digital migrants, they are not used to such systems and thus 
they do not want to use them. Furthermore, cultural differences decrease the usability of these systems. In addition, 
technological and pedagogical innovations are not sufficient to enable classical distance education delivery systems 
to provide education for new generation.  
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It is expected that learners in digitalized and knowledge-based society will be autonomous, self-directed and 
motivated individuals with lifelong learning skills in 21st century (Bork, 2000; Knapper, 2006). What can be the 
learning media and technologies that can allow future learners to develop, use and improve such skills? Again, 
flexible design for distance learning can also be an answer for that question. The future distance learning systems 
will give more flexibility to the learner in controlling their own learning process. But on the other hand, the content 
should be reproduce in various formats in flexible design so this process requires so much effort, time, cost, 
specialist etc. to enable learner to decide appropriate technologies, media or methods.  
When we consider flexible design for distance learning where learner is allowed to decide in respect to what, 
where and how he/she will learn, it is obvious that future learners will desire to see such flexibilities in the learning 
process. It is necessary to develop, improve and expand the technologies and pedagogical approaches needed to 
create the concerned flexibilities. Moreover we need to enhance our knowledge and share our experiences on 
flexible design for todays and future distance learning.  
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